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Along with the development of integrated circuit, sensor nodes have sensing, 
processing and communication functions. This enables the rapid development of 
wireless sensor networks which are widely used in remote environmental monitoring, 
target tracking, and other fields. Saving energy and reducing data redundancy are the 
design goal of wireless sensor network. Taking into account the special nature of the 
sensor network, finding innovative data compression method to reduce storage and 
communication pressure is necessary. Data compression is an important means to 
solve the above problems. Compressed sensing technology provides an innovative 
means of data acquisition, which breaks the traditional Nyquist sampling theorem. 
Compressed sensing technology can simultaneously accomplish sampling and 
compression. It can reduce the redundancy, and effectively solve the problem of 
information acquisition and transmission bottlenecks under resource-constrained 
sensor networks. Then the teminal which has a strong computing power can 
restructrure the original data. The performance of wireless sensor networks and the 
lifetime of the network both can be improved.The simulation experiments verify the 
feasibility and effectiveness of the method. 
Because the sensor nodes have spatial and temporal correlation，a novel data 
capture and compression methods combined with compressive sensing and distributed 
compressive sensing under different scenarios is proposed. We construct different 
sparse sampling strategy using different data model. In this way, not only the amount 
of data transmission can be reduced, but also the energy consumption can be reduced. 
In this paper, the main research contents are as follows: 
(1) The wireless sensor network has been studied in detail. We focus on 
researching the architecture and data collection model of the network. 















sensor network data collecting and compressing. From three aspects of the sparse 
representation, measurement, signal reconstruction projection principle, we analysis 
and establish the data collecting model baded on compressed sensing. We build the 
compressed sensing model of data collection. The simulation results show that the 
method of collecting can reduce the amount of data acquisition, improve network 
efficiency under the premise of guaranteeing the performance. 
(3) Data compression scheme for Wireless Sensor Networks is optimized by 
using sparse representation and observation. So the sparse representation methods 
based on fast Fourier transform and frational Fourier transform are proposed. And we 
verify the feasibility of the algorithm. Then several improved measurement matrix are 
proposed, such as binary matrix, random matrix, stochastic matrixs and dynamic 
sampling matrix. The simulation experiment verifies the feasibility of the matrix and 
compares the performance of them. 
(4) Then the time correlation of the data collected from singal sensor node in 
continuous time are researched. In order to eliminate the time redundancy, a kind of 
dynamic segmentation sampling strategy based on compressed was adopted. The 
design of sampling strategy will take into account the sampling frequency and 
sampling time. The simulation compares the performance of the different sampling 
strategies. 
(5) In this paper, we analyze the basic principle of the distributed compressed 
sensing. Accoding to the spatial correlation of the neighboring sensor nodes, we build 
a data compression model based on distributed compressed sening to eliminate the 
spatial redundancy. The temporal correlation was used to struct measurement matrix. 
So samping algorithm based on distributed compressed sensing and data compression 
algorithm based on two-dimensional wavelet transform are proposed. The simulation 
expreriment used real data to verify the reliability and analysis the effect of these two 















At Last, we summarizethe paper, indicate innovation and shortage and look 
forward to the future research. 
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